ICs for MOTOR CONTROL AN8212K 


AN8212K 


IC for FDD Spindle Motor Control 


Hi Outline 

The AN8212K is an integrated circuit in which 300/360 rpm 12.0+03 Unit > mm 

speed change-over function is added to the AN8210NK for 8 

FDD spindle motor. es 
in 


ac i 
@ Features 

@Speed change-over built-in (300/360rpm) 
@FG divider change-over built-in (1/14) 
@Speed control by digital velocity detector 


19.0+0.3 


@3-phase full wave current drive 
@® Motor current limit built-in 0.8 +0.25 | 
@ Therma! protect built-in 484025 3240.25 
@Start/stop switch 


45201 


x~is*/ 13,840.25 


24-Lead Shrunk DIL Plastic Package(Power Type} 


M@ Block Diagram and Application Circuit 
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300/360 rpm Change-over 


Control Amp. 


Hi, H2, H3: Hall device 
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Pin 
Pin Name Pin No. Pin Name 

1 FG Amp. Output 13 Motor Drive Output W 
2 FG Divider 14 Motor Drive Output U 
3 Verocity Error Output 15 Motor Drive Output V 
4 | Error Amp. Inversion Input 16 Vee 
3 Error Amp. Output 17 a Hall Amp. 1+Input 
6 Low-Pass Filter 18 Hal! Amp. 1—Input 
7 | Oscillation Circuit 2 19 Hall Amp. 2+Input 
8 | Oscillaton Circuit 1 20 i Hall Amp. 2—Input 
9 | Start/Stop Switching [, 21 | Hall Amp. 3—Input — = 
10 | 300/360 rpm Switching | 22 Hall Amp. 3+Input 
iT | GND 23 | FG Amp.+Input 

Current Sensing FG Amp.+ Input 


@ Absolute Maximum Ratings (Ta=25'°C) 


Item Symbol Rating Unit 
Supply Voltage Vec 20 Vv 
Motor Drive Pin Voltage ; ; 7 VissVia, Vis 20 Vv 
Pin Applied Voltage 1 Vin~Voe, Vea —0.3~+4+5.5 Vv 
Pin Applied Voltage 2 { Vir~ Vin 0~Vec Vv 
Pin Applied Voltage 3 | Vio —0.3~0.9 Vv 
Supply Current i Lee 900 mA 
Pin Current 1 Le — 900~6 i mA 
Motor Drive Pin Current elas —900~ +900, mA 
Pin Current 2 los —20~+1 mA 
Power Dissipation Ps | 2.5 w 
Operating Ambient Temperature L Topr | —20~+75 Cc 
Storage Temperature as —55~4+150 c 


@ Electrical Characteristics (Vc. =12V, Ta=25C} 


Standby Quiescent Current i E 
No-load Quiescent Current Tox 1 | Ves =0V i 18 2 i mA 
Reference Voltage Part : 
Reference Voltage ! V ox [2 Tog ~OmMA | 2.3 | 2.8 { Vv 
Output Sink Current Tox? | 2 0.5 | mA 
Output Source Current | lox™ a: —-15 | —-1¢ mA 
Output Impedance | Zor 2 log =O~ —10mMA 5 [ 10 Q 
FG Amp./Sehmitt Part 
Offset Voltage | Vose 77] = 15 : 15 | mV 
Feedback Resistance T Ree | | = a ee 6.2 8.7 11.2 kQ 
Output Sink Current | oe’ 4 | Ve=0V, Va=3V ie | mA 
Output Source Current | Toe’ 4 Vs=0V, Vp=2V | i be=3 { mA 
Speed Error Deteet Part (Logic) 
Count Switch-Over Voltage Vor | 5 16 1.8 | 2.5 : Vv 
Count No. | New | 5 1006 | Time 
Count No. 2 ‘i g 
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W@ Electrical Characteristics (Cont’d) (¥V~-=12V, Ta=25C) 


Item Symbol Be Condition Unit 
Speed Error Output Part 
Output Low Voltage [| Vore 6 01 | 03 Vv 
Output High Voltage Vac 6 44 [| 82 | V 
Output Sink Current Toe? 6 | 300 : BA 
Output Source Current Ise= 6 150 uA 
Error Amp. Part 
Output Sink Current ee 8 | 2 | mA 
Qutput Source Current Tor* 8 fi pone mA 
Gain Bandwidth Product fope 8 500 | kHz 
FG Divider Change-Over Vec=aV 600/720 | rpm 
300/360 rpm Change-Over Veg=25V 300/360 rpm 
Drive Contrel Amp. Part 
Threshold Voltage Vino | 9 - 2.3 2.55 2.8 Vv 
~ Drive Gain 7 Aes 9 Se 16 | 18 | 20 | Time 
Limiter Voltage Vip | 0.59 | 0.66 0.72 Vv 
Open Loop Drive Gain Aop 30 30 dB 
Hall Amp. Part 
Phase Input Voltage Range Vicr 2 eoT Vv 
Error Input Voltage Range Vipr | 400 mV 
Hall Input Sensitivity Visu 10 mV 
Hall Offset Voltage Vosu 10 39 | mv 
Input Bias Current pu ll 10 | 5.0 BA ho: 
Drive Output Part = 
Saturation Voltage(on Vic) Veu 12 ean ea = 
Saturation Voltage (on ground) Vs 12 11 Vv = 
OFF Leak Current Tho 12 —20 20 BA 
Start/Stop Control Part 
Input Low Voltage Vir Ves =0V ' 0.7 Vv 
laput High Voltage va Vas =2¥ 2 me v 
Input Low Current Lic 13 —100 | —50 BA 
Input High Current Iu 13 10; 100 BA 
Speed Error Output Part 
Output Leak Current lie* 6 0.1 BA 
Input Bias Current lue* 7 0.1 BA 
Quienscent Breakdown Level V.* Applied between GND and each pin (C=100pF, No R} 300 Vv 
Note) Operating Supply Voltage Range > Vectepp —9~16V 
* These values are of reference values but not guaranteed values. 
Panasonic 
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Test Circuit 1 (Igc. Ign) Test Circuit 2 (Vor. Tor, lor, Zor! 


4.8V 5.2V 
4.BV 5 9 5.2V 
Vig 


24 23 2221 20 191817 16151413 lot 2423 22 212019 181716151413 
AN8212K AN8&212K 
12345678 9 101112 1234 
1002 1002 
Vex 
Test Circuit 3 (Vy5;) Test Circuit 4 (gp*, Ip.) 
4.8V 5.2V 4.8V 5 2V 
Oo Vee — Vee 


24 23 22 2120 1918 171615 1413 


AN&212K 


AN8212K 


5 12345 6 78 9 101112 


L234 67 8 9 idj112 


1000 | 1000 
V ween & bc 
osr”” 160 
When output sink current Io-=3mA, Vo<1.7V (V_=3V, Ve=0V) 
When output source current Ipp= —3mA, Vo >32V, (V,=2V, Vg=0V) 
Open loop gain Ayr=20log (a/V5i 
Test Circuit 5 (Ver, Neri, Nor) Test Cireuit 6 (Vor. Voucs loc*, loc. Ige) 


sWi SWo SW3 


4.8 5.2V 


24 23 22 2120 191817 16151413 
AN8212K 


AN8212K 


0.22uF 10kQ 
{tw 


123456 7 8 9108112 


CMOS Buffer 


20k2 50kQ 


* Ceramic resonator is used (512kHz! 


2V Feconversion gain 10% V 

: Input range —10~41V 25kQ 
\ Full range 40kHz ! 

Example : HP3314A, ete. are avail- 

able. : Viocay” 0.5V 


* Ceramic resonator (512kHz: 
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Test Circuit 7 (Ig.) Test Circuit 8 ([go.*. Tor. fone) 
4.8¥ 5.2V 4.8V 5.2V 


2423 22 21 2019181716 151413 


AN8212K AN8212K 


12345 6 7 89101112 


12345 67 8 9101112 


100Q 
1002 


. iV 
vz) 
When output sink current [pg =2mA, Va<16¥ (V,=3V, Vs=0V) 
When output source current Ipe= —2mA, Vo>18V, (VR=2V,V¥,=0V) 
Open loop gain Ayr =20log (1/Vs) 


Test Circuit 9 (Vrup, Aco» Viv) V;s—Vcs Input Characteristics 
5.1V SW: SWe SW: Ves Drive gain Acp=AY/AX 
{AX=0.2V) 
4.9V o—— Vv 
5.0V 0 ay Lb 
Measure each point (Virus, 
Ax. Aco, Vio} shown in the 
24 2322 21 20191817 1615 1433 0 Veup Vs figure left. 


AN8212K 
At the same time, change 


over SW, to SW, as shown 
in the figure left and mea- 
sure each point every item 
above. 


123 45 678 9 101112 


Test Circuit 10 (Vosy) 


9181716151413 


24 23 22 21201 
AN8212K 


As shown in the figure left, 
when all polarity of hall amp. 
inpat is reversed such as Pin 
@ and @ are reversed from 
5.2V te 48V and Pin @ from 
4.98V to 5.62V, polarity of 
drive output is reversed, 
7 checking offset voltage Pin $8. 
3.5V Similarly, measurement is 
made for each phase. 


123456 7 8 9 101112 


1002 
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Test Cireuit 12 (6Vin. Vey. [yeni 


Swi 


SWe SW, 


+ 


AN8212K 


32345678 9101112 


_i2¥ 


24 23 22 2120191817 1615 1413 


AN8212K 


AN8212K 


Logical Table of Phase Change-over ‘Hall Input-Drive Output Logic 


ma, | amt] me | co] po fe 


oe | 


P, Ta 


ia} 
ib 


Dae Ty 
No heat sink 


Power Dissipation P, W 
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werd 
200 


100 


156 


Ambient Temperature T, C 
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Respective Manufacturer 


According to the legic table above, determine the states of autput Pins 13 to 
a and select SW, or SW, appropriately. 


